TENT COOPERATION TREA< 



From the RECEIVING OFFICE 



To: 

GAM, Dong Hoon 

Rm No, 207, New Seoul Bldg., 828-8, Yeoksam-dong, 
Kangnam-gu, Seoul 135-080, Republic of KOREA 

; 9?. 3 


prT 

Jr 1 

NOTIFICATION OF THE INTERNATIONAL 
APPLICATION NUMBER AND OF THE 
INTERNATIONAL FILING DATE 

(PCT Rule 20.5(C)) 


Date of mailing 

(day/month/year) 12 FEBURUARY 1 999 (12.02.1999) 


Applicant's or agent's file reference 
PIS115/PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/KR99/00069 


International filing date (day/month/year) 
09 FEBURUARY 1999 (09.02.1999) 


Priority date (day/month/year) 

11 FEBURUARY 1998(11.02.1998) 


Applicant 

I. S. MOTOR KOREA CO., LTD. et al 


Title of the invention 

CONSTANT-POWER BRUSHLESS DC MOTOR 



L The applicant is hereby notified that the international application has been accorded the international application number and 
the international filing date indicated above. 

2. The applicant is further notified that the record copy of the international application: 

| | was transmitted to the International Bureau on : . 



I x 1 has not yet been transmitted to the International Bureau for the reason indicated below and a copy of this 
notification has been sent to the International Bureau*: 

[ X [ because the necessary national security clearance has not yet been obtained. 

| [ because (reason to be specified): 



The International Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant 
(with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expiration of 14 months from 
the priority date, the International Bureau will notify the applicant ( Rule 22. 1(c)). 



Name and mailing address of the receiving Office 
Korean Industrial Property Office 

Government Complex-Taejon, Dunsan-dong, So-ku, Taejon 
Metropolitan City 302-701, Republic of Korea 

FacimileNo. 82-42-472^3466 



Authorized officer 

COMMISSIONER 
Telephone No. 82-42-481-5213 



* " fon t H i * * .W ^WxowBams* 



Form PCT/RO/ 105 (July 1992) 



PCT/KR99/00069 



NT COOPERATION TRL 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 



(PCT Rule 24.2(a)) 

RECEIVED 



To: 



GAM, Dong, Hoon 

Gam Dong Hoon Int'L Patent & Law 

Office 

No.207, New Seoul Building 
828-8, Yeoksam-dong 
Kangnam-gu 
Seoul 135-080 
REPUBLIQUE DE COREE 



Date of mailing (day/month/year) 
26 February 1999 (26.02.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's Tiles reference 
PIS115/PCT 


International application No. 
PCT/KR99/00069 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the appiicant(s) and State(s) for which they are applicants: 

I.S. MOTOR KOREA CO., LTD. (for all designated States except US) 

LEE, I., Soo (for US) 

International filing date : 09 February 1999 (09.02.99) 

Priority date(s) claimed : 1 1 February 1998 (1 1 .02.98) 

Date of receipt of the record copy 

by the International Bureau : 17 February 1999 (17.02.99) 

List of designated Offices : 



EP rA^B^CH^CY^E^^ES^l^FR^B^RJE^T^U^CNL^^SE 

National lALAM^AaAZ^A^B^G^R^Y^A^H^N^U^CZ^E^K^E^S.Fi^B^^GH^M, 

HR^UJDJL^g^P^EACKP^R^Z^CLK^R^S^T^U^V^D^CMK^^MW^X^O^^PL, 

P^RO^U^D^^SCS^S^SL^JJMJR^UA^CUS^^VN^U^W 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the-applicant -should -immediately Inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
| X| time limits for entry into the national phase 
| X| confirmation of precautionary designations 
| | requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the IntemationalSearchtng Authority. 





The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer: 

Ting Zhao (^^\^ 
Telephone No. (41-22)338.83.38 >^ 



Form PCT/IB/301 (July 1998) 



002497854 



PCT/KR99/00069 



ENT COOPERATION TR: 



# 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


To: 

GAM, Dong, Hoon 

ijam uong noon int l ratenx ot Law 

Office 

No.207, New Seoul Buildmo^ „ 
828-8, Yeoksam-dong RT- P f § II C f) 
Kangnam-gu H i. U E I V E U 
Seoul 135-080 
REPUBLIQUE DE COREE 


Date of mailing (day/month/year) 
26 February 1 999 (26.02.99) 




Applicant's or agent's file reference 
PIS115/PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/KR99/00069 


International filing date (day/month/year) 

09 February 1999 (09.02.99) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

11 February 1998 (11.02.98) 


Applicant 

I.S. MOTOR KOREA CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NFT appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "N'R", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk)*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17,1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry irito the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



11 Febr 1998(11.02.98) 



Priority application No. 



1998/3917 



Country or regional Office 
or PCT receiving Office 

KR 



Date of receipt 
of priority document 

17 Febr 1999 (17.02.99) 





The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer > 

Ting Zhao z^^^) ^ 

Telephone No. (41 -22) 338.83.38 <>^^ 



Form PCT/lB/304 (July 1998) 



002497855 



NT COOPERATION TREA 



PCT/KR99/00069 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT RljIp 61 9) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 

Box PCT 

Washington, D.C.20231 
ETATS-UNIS D AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
23 August 1999 (23.08.99) 




International application No. 

PCT/KR99/00069 


Applicant's or agent's file reference 
P1S115/PCT 


International filing date (day/month/year) 
09 February 1999 (09.02.99) 


Priority date {day /mo nth/year) 

11 February 1998(11.02.98) 


Applicant 

LEE,l.,Soo 



1. The designated Office is hereby notified of its election made: 

in the demand filed with the International Preliminary Examining Authority on: 



X 



02 August 1999 (02.08.99) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 






34, chemin des Coiombettes 


S. Mafia 




1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 




2804112 



The demand must be filed directly with ^^^^ipetentlnternationalPreliminaryE^aminingA ut^^Jbr, if two or m ore A uthoritiesare competent, 
with the one chosen by the applicant.^EWjull name or two-letter code of that Authority may be indicated by the applicant on the line below: 

IPEA/_ 



't^^Jbr 



PCT 



CHAPTER II 



DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the. subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



Identification of IPEA 



For International Preliminary Examining Authority use only 



Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 



Applicant's or agent's file reference 
PTS115/PCT 



International application No. 

PCT/KR99/00069 



Ip ^-national filing date (day/month/year) 

.9 FEB . 1999(09^02.99) 



(Eariiest) Priority date (day/ month/year) 

11 FEB. 1998(11.02.98) 



Title of invention 

CONSTANT -POWER BRUSHLESS DC MOTOR 



Box No. II AJPPUCANT(S) 



Name and address: (Family namefollowd by gh;enname;jora legal entity, full officialdesignation. 
The aaaressmust include postal code and name of country. J 

I. S. MOTOR KOREA CO., LTD. 

7-326 INCHON INDUSTRIAL GOODS CENTER, 129, 
SONGHYUN-DONG, TONG'-GU , INCHON , 401-040, 

REPUBLIC OF KOREA 



Telephone No.: 

(82) -(03-2) -589- 7090 



Facsimile No,: 

(82)-(032)-589-7093 



Teleprinter No.: 



State (thai is, country) of nationality; 

KR 



State (that is, country) of residence: 
KR 



Name and address: (Famitynamefollowedbygivenname;foralegatentiryjullofficiaidesignation. The addres^rmist include postal code and name of country.) 
LEE , I S00 

123 KOKAN-RI, JINJUN-MYUN, HAPO-GU, MASAN-DITY , 
KYUNGSANGNAM-DO, 631-830, REPUBLIC CfF KOREA 



State (that is, country) of nationality: 
■ KR 



State (that is. country) of residence: 

KR 



Name and address: (Fam ity name fotlo^dby given rtame; for a iegalentity^ The addressmust include postal code and name oj country.) 



State (that is, country) of nationality: 



State (that is, country) of residence: 



| | Further applicants are indicated on a continuation sheet 



Form PCT/IPEA/401 (first sheet) (July 1998) 



See Notes to the demand form 



Sheet No. 



International application No. 

PCT/KR99/00069 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The following person is X agent £ | common representative 

and | has been appointed earlier and represents the applicant(s) aJso for international preliminary examination. 

[ | is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

| | is hereby appointed, specifically for the procedure before the international Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 


Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country.) 

GAM, DONG HOON 

GAM DONG HOON INT'L PATENT & LAW OFFICE 
NO. 201, NEW SEOUL BLDG . , 828-8, YEOKSAM-DONG 
KANGNAM-GU , SEOUL, 135-080, 
REPUBLIC OF KOREA 


Telephone Mo.: 

(82)-(02)-554-9001 


Facsimile No.: 

' (82)-(02)-557-9004 


Teleprinter No.; 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of: 
1 1 - the international application as originally filed 



the description 


□ 


as originally filed 




□ 


as amended under 


the claims 


□ 


as originafly filed 




□ 


as amended under 




□ 


as amended under 


the drawings 


□ 


as originally filed 




□ 


as amended under 


[ 1 The applicant wishes any amendment 



j j The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be marked only where (he time limit under Article 19 has not yet expired.) 
Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or. where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the International" Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: ENGLISH 

1 Xj which is the language in which the international application was. filed. 
[ | which is the language of a translation furnished for the purposes of international search. 
[ j which is the language of publication of the international application. 

| | which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects ail eligible States (that is, all States which have been designated and which are bound by Chapter II of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet^ (July 1998) 



See Notes to the demand farm 




International application No. 

ECT/KR99/00069 



Box No. VI CHECK LIST 


The demand is accompanied by the following elements, in the language referred to in 
Box No. fV, for the purposes of international preliminary examination: 

1. translation of international application sheets 


For International Preliminary 
Examining Authority use only 

received not received 

□ □ 


2. amendments under Article 34 : 


sheets 


□ 


□ 


3. copy (or. where required, translation) of 

amendments under Article 1 9 : 


sheets 


r— i. . 
! I 


□ 


4. copy (or. where required, translation) of 
statement under Article 1 9 


sheets 


□ 


□ 


5. letter 


sheets 


□ 


□ 


6. other {specify) ■ ; 


sheets 


□ 


□ 


The demand is also accompanied by the item(s) marked below 
1. [ Xj fee calculation sheet 


4. | | statement explaining lack of signature 


2. | [ separate signed power of attorney 

3, j X j* copy of general power of attorney; 

reference number, if any: 


5. | | nucleotide and or amino acid sequence listing in 
' computer readable form 

6. | | other {specify): 


Box No. VIZ SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 


Next 'to each signature \ indicate ihe name ofthepersansigningandthe capacityin yvhichihepersonsigru(ifsuchcapacityisnotobviousfromreadingthe demand). 


GAM, DONG 













1. 


Date of actual receipt of DEMAND: 


2. 


Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 


3. 


| 1 The date of receipt of the demand is AFTER the expiration of 1 9 months i ] The applicant has been 

L— 1 from the priority date and item 4 or 5, below, does not apply. ' ' informed accordingly. 


4. 


1 1 The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 

1 1 Rule 80.5. 


5. 


I 1 Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 

' 1 is EXCUSED pursuant to Rule 82. 





Demand received from IPEA on: 



Form PCT/IPEA/40 1 (last sheet) (July 1998) See Notes to the demand fc 



PCT 



CHAPTER II 



International 
application No. pQT /KR9 9/0006 9 



FEE CALCULATION SHEET 
Annex to the Demand for international preliminary examination 

j— For International Preliminary Examining Authority use only 



Applicant's or asent's 

file reference ~ PIS115/PCT 



Applicant 

I ■ S . MOTOR KOREA CO., LTD., ET AL 



Calculation of prescribed fees 



1. Preliminary examination fee 

2. Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants are) so en- 
titled, the amount to be entered at H is 25% of the 
handling fee.) 

3. Total of prescribed fees 

Add the amounts entered at P and H 

and enter total in the TOTAL box 



Mode 


of Payment 






□ 


authorization to charge deposit 
account with the IPEA (see below) 


m 


cash 


□ 


cheque * 


□ 


revenue stamps 


□ 


postal money order 


□ 


coupons 


□ 


bank draft 


□ 


other (specify): 




Deposit Account Authorization (this mode ofpayment may not be available at all J PEAs) 

The IPEA/ J^J is hereby authorized to charge the total fees indicated above to my deposit account. 

□ (this check-box. may be marked only if the conditions for deposit accounts of the IPEA so permit) is hereby 
authorized to charge any deficiency or credit any overpayment in the total fees indicated above to 
my deposit account. 



Deposit Account Number Date (day/month/year) Signature 

Form PCT/IPEA/401 (Annex) (July 1998) See Notes to the fee calculation sheet 



From the 
INTERNATIONAL PRELIMINARY 



PATENT COOPERATION TREATY 

ING AUTHORITY 



To: 



GAM, DONG HOON 

GAM DONG HOON INTL PATENT & LAW 
OFFICE 

NO.207, NEW SEOUL BLDG., 828-8 
YEOKSAM-DONG, KANGNAM 
SEOUL 135-080 
REPUBLIC OF KOREA 



PCT 



RECEIVED 



NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
■ PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 6 1 .1(b), first sentence 
and Administrative Instructions, Section 601(a)) 



Date of mailing 

(day/month/year) 17 Aug. 1999 (17.08.99) 



Applicant's or agent's file reference 
PIS115/PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT / KR 99/00069 


International filing date (day/month/year) 
9 Feb. 1999 (09.02.99) 


Priority date (day/month/year) 
11 Feb. 1998 (11.02.98) 


Applicant 

I. S. MOTOR KOREA CO., LTD. et ai. 



I . The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the date 
of receipt of the demand for international preliminary examination of the international application: 

2 Aug. 1999(02.08.99) 



2. That date of receipt is: 

the actual date of receipt of the demand by this Authority (Rule 61.1(b)). 
| [ the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

[ j the date on which this Authority has, in response to the invitation to correct defects in the demand (Form 
PCT/IPE A/404), received the required corrections. 



3. j j ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently, the 

electton(s) made in the demand does (do) not have the effect of postponing the entry into the national phase until 30 
months from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for sntry into the national 
phase must be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, see 
the PCT Applicant s Guide, Volume Ih 

□ 

(If applicable) This notification confirms the information given by telephone, facsimile transmission or in person 
on: 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 

Attention: The amount of the handling fee was changed on 02 March 1999 
to ATS 2.036,52. 



Name and mailing address of the IPEA/ AT 


Authorized officer 


AUSTRIAN PATENT OFFICE 


Koch 


Kohimarkt 8-10 


+43 / 1 / 534 24 - 450 


A-1014 Vienna 


Facsimile No, +43 / 1 / 534 24 - 200 


Telephone No. 


Form PCT/IPEA/402 (July 1998) 



ENT COOPERATION TRL 



WO 99/41829 
PCT/KR99/00069 





From the INTERNATIONAL BUREAU 


PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 

Appl 1/"* AXIOM TO Tl-IP nFQl^MATCn OPPir*PQ 

(PCT Rule 47.1 (c), first sentence) 


To: 

GAM, Dong, Hoon 

Gam Dong Hoon IntM Patent & Law 

Office 

No. 207, New Seoul Buildina 

ooo o Yoriknm rlnnn DHE? 8 ft i tf" 1 V% 
OZ.Q-0, TcwNSdin-UOriy mm mm m mtm m 11 ■ Ms 

Kangnam-gu "CuCfVtU 
Seoul 135-080 r Sfcf.lo, 
REPUBLIQUE DE COREE 


Date of mailing (day/month/year) 
19 August 1999(19.08.99) 




Applicant's or agent's file reference 
PIS115/PCT 


IMPORTANT NOTICE 


International application No. 

PCT/KR99/00069 


International filing date (day/month/year) 
09 February 1999 (09.02.99) 


Priority date (day/month/year) 

11 February 1998 (11.02.98) 


Applicant 

l.S. MOTOR KOREA CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,EP,IL,JP,KP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AL,AMAr,AZ,BA,BB3G,BR,BY^A^^ 

KG^LaLK.LR.LS^LU^MD^ 

TJJ"M/rR/rT,UA,UGOJZ/VN/rWW 
The communication will be made to those Offices only upon their request Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application {Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
19 August 1999 (19.08.99) under No. WO 99/41829 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1 )) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/1B/301 (Notification of Receipt of Record Copy) and Volume I! of the PCT Applicant's Guide. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



2784282 



r^ENT COOPERATION TRE/^| 



PCT/KR 99/00069 



From the INTERNATIONAL BUREAU 



PPT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(rL I nUie b I .o) 


To: 

GAM, Dong, Hoon 

fiam Dona Hoon Int'l Pfitpnt Ri I a\A/ 

V-J dill L-' ul iy ( IWI 1 MIL 1 1 CI ( I v~X L. Q V V 

Office 

No. 207, New Seoul Buiidioa ■»^«>« 1 » f ««wfc 
ozo-o, Yeoksam-dong M 1^ 1 Iff mm 1 1 
Kangnam-gu §Bifc»l#*wl w JU »# 

Seoul 135-080 ^> ? 
REPUBLIQUE DE COREE J 


Date of mailing (day/month/year) 
23 August 1999 (23.08.99) 




Applicant's or agent's file reference 
PIS115/PCT 


IMPORTANT INFORMATION 


International application No. 

PCT/KR99/00069 


International filing date (day/month/year) 
09 February 1999 (09.02.99) 


Priority date (day/month/year) 

11 February 1998 (11.02.98) 


Applicant 

I.S. MOTOR KOREA CO., LTD. et a! 



1. The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

EP :AT / BE / CH,CY,DE,DK / ES,FI,FR,GB,GR,IE,iT / LU,MC,NL,PT,SE 

National lAU^CBR^A^N^Z^E^BJLJ^K^KR^N^NO^Z^PL^O^U^E^K^S 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

National rAUAM^T^BA.BB^Y^H^^DK^E^ES^LGE^H^M^R^UJDJS^E, 

KG^Z^CLK^R^S^T^U^V^D^CM^MW^X^T^D^CSLSLTJ^M^R^UA, 

UG,UZ,VN,YU,ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Articie 39(1)(a)), as weli as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report {Article 36(3)(b) and Rule 74,1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
appiicable^time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 
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□ 


the drawings: 








pages 


, as originallv filed 






oages 


, filed with the demand 






Dages , filed with the letter of 




□ 


the sequence listing part of the description: 








pages 


. as orieinallv filed 






Dages 


. filed with the demand 






oages . filed with the letter of 


2. 


With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 




which the international application was filed, unless otherwise indicated under this item. 




These elements were available or furnished to this Authority in the following language which is: 




□ 


the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 




□ 


the language of publication of the international application (under Rule 48.3(b)). 




n 


the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 






or 553). 




3. 


With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 




preliminary examination was carried out on the basis of the sequence listing: 






□ 


contained in the international application in written form. 






□ 


filed together with the international application in computer readable form. 






□ 


furnished subsequently to this Authority in written form. 






□ 


furnished subsequently to this Authority in computer readable form. 






□ 


The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 






international application as filed has been furnished. 






□ 


The statement that the information recorded in computer readable form is identical to the written sequence listing has 






been furnished. 




4. 


□ 


The amendments have resulted in the cancellation of: 








| | the description, pages 








(71 the claims. Nos. 








|~1 the drawings, sheets/fig 




5. 


□ 
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(57) Abstract 

A constant-power brushless DC motor is provided, including a stator which is wound in parallel by phases and polarities and 
configured of n multi-phases, a rotor -having a predetermined number of polarities, which is required to concentrate magnetic flux on its 
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sensors being connected to a controller, to exicite only (n-b) phases among n phases, starting and rotating the motor, thereby realizing a 
constant-power DC motor without commutator, which is effective in energy saving, has good characteristic of continuous speed conversion 
and compact configuration* 
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(57) Abstract 
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and compact configuration. 
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CONSTANT-POWER BRUSHLESS DC MOTOR 



TECHNICAL FIELD 

The present invention relates to a new motor system, 
5 and in particular, to a constant-power brushless DC motor, 
which is effective in energy saving, has good 
characteristic of speed conversion from a low speed to a 
high speed, has no torque ripple, produces high power with 
a low voltage, has excellent stable speed characteristic 
10 and high efficiency, has compact configuration not to 
require a cooling system, and is able to be fabricated in 
full automation with low production cost* 



and commutator are worn with the lapse of time, its 
configuration is complicated, and requires a high 
production cost. Especially, it is difficult to obtain a 
high speed of above 6000rpm using a conventional power 

2 0 motor. With an AC inverter motor, its start torque is weak, 
controller needs high cost, and constant-power cannot be 
produced. Furthermore, a reluctance motor is inferior to 
other motors in terms of fabrication cost, size and weight, 
and does not produce constant-power* In general, a 

25 brushless DC motor is widely used as a small-sized motor. 
However, it is difficult to fabricate the surface of 
permanent on which a rotor is set, its controller carries 
out four-quadrant control, requiring high cost, and 
constant-power cannot be produced. Moreover, the brushless 

30 DC motor cannot completely solve problems of nonuniform 
rotation, torque ripple and heat generation. 

DISCLOSURE OF INVENTION 



BACKGROUND ART 



15 



A conventional DC motor has problems that its brush 
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Accordingly, the present invention is directed to a 
constant-power brushless DC motor that substantially 
obviates one or more of the problems due to limitations and 
disadvantages of the related art. 
5 An object of the present invention is to provide a 

constant-power brushless DC motor, which has no torque 
ripple, produces high power with a low voltage, has 
excellent stable speed characteristic and high efficiency, 
has compact configuration not to require a cooling system, 

10 and is able to be fabricated in full automation with low 
production cost. 

To accomplish the object of the present invention, 
there is provided a constant-power brushless DC motor, 
including: a stator which is wound in parallel by phases 

15 and polarities and configured of n multi-phases, each of 
the winding coils of the stator which are not connected 
with one another is connected to each of n full H-bridges, 
n full H-bridges are connected to a DC power supply in 
parallel; a rotor having a predetermined number of 

20 polarities, which is required to concentrate magnetic flux 
on its area; a commutation encoder including sensing 
regions and nonsensing regions, the commutation encoder 
being externally set to one side of the shaft of the rotor; 
and two photo sensors set to each phase, the two photo 

25 sensors being connected to half H-bridge of each phase, to 
turn on/off the half H~bridge, the distance between the 
sensing regions of the commutator encoder is determined to 
allow a phases among n phases to be excited all the time, 
the a photo sensors recognizing the a phases excited, 

30 It is preferable that the stator has narrow slots to 

remove cancel phenomenon. The number of phase among the n 
phases, which will be excited, is determined by the 
distance between the sensing regions, the distance between 
the sensing regions being determined through the following 
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expression, 

distance between sensing regions 

= (2n x number of phases to be excited) / (number of 
polarities of rotor x number of phases of motor) (°) 
5 the number of sensing regions in the commutation 

encoder being determined through the following expression, 
number of sensing regions 
= (number of polarities of rotor) /2 

the distance between the photo sensors on a sensor 
10 plate being determined by the following expression, 
distance between photo sensors 

= 2n/ (number of polarities of rotor x number of phases 
of motor) (°) 

among the n phases, a phases being excited but b 
15 phases not being excited all the time. It is preferable 
that b^l, b corresponding to the number of phases 
inexcited. 

The constant-power brushless DC motor of the present 
invention, which has multi-phases of 2, 3, 4, 5, 6, . ♦ . , n 

20 phases, is configured of 1, 2, 3, 4, 5, ♦ a phases 

excited and 1, 2, 3, 4, 5, . b phases inexcited, to 

alternate the excited phases and inexcited phases, being 
started and rotated. The rotor is configured of a permanent 
magnet, the stator is configured of independent winding in 

25 multi-phases, and the commutation encoder is externally 
fixed to one side of the shaft of the rotor to be rotated. 
The n phases include 2n sensors which are connected to the 
switching stage to sense the location of the rotor, 
indicating the direction and interval of current, thereby 

30 starting and rotating the motor. The stator, rotor, sensors 
and controller are constructed to be automatically 
fabricated, reducing the manufacture cost. 

It is to be understood that both the foregoing general 
description and the following detailed description are 
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exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 The accompanying drawings, which are included to 

provide a further understanding of the invention and are 
incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and 
together with the description serve to explain the 
10 principles of the invention: 
In the drawings : 

Fig. 1 is a block diagram of a constant-power 
brushless DC motor according to the present invention; 

Fig. 2A illustrates the back of photo sensor of the 
15 constant-power brushless DC motor according to the present 
invention; 

Fig* 2B is a cross-sectional view of the sensor of 
Fig. 2A; 

Fig. 3A illustrates cancel eliminated slots for 
20 removing the cancel phenomenon of magnetic flux of 
armature; 

Fig. 3B illustrates stator winding of 5-phase 6- 
polarity motor; 

Fig. 4A illustrates 6-polarity inner rotor with bar 
25 permanent magnet inserted in laminated silicon (steel) 
plate; 

Fig ♦ 4B illustrates 1 6-polarity outer rotor with bar 
permanent magnet inserted out of laminated silicon (steel) 
plate; 

30 Fig. 4C illustrates slip ring of 6-polarity electro- 

magnet rotor; 

Fig. 5A illustrates driving circuit of 5-phase motor; 
Fig. 5B illustrates that the commutation encoder and 



4 



WO 99/41829 



PCT/KR99/00069 



photo sensors of 5-phase 6-polarity motor are set on the 
rotor; 

Fig, 6 illustrates torque generated when three phases 
are excited in 5~phase 6-polarity motor; 
5 Fig* 7A illustrates that the distance corresponding to 

three phases is advanced-commutated in 8-phase 6-polarity 
motor; 

Fig. 7B illustrates that the distance corresponding to 
five phases is advanced-commutated in 8-phase 6-polarity 
10 motor; and 

Fig. 8 illustrates constant-power characteristic of 
the constant-power brushless DC motor according to the 
present invention . 

15 BEST MODE FOR CARRYING OUT THE INVENTION 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

The configuration of the constant-power brushless DC 

20 motor according to the present invention is explained 
below. Its stator, configured of n phases, is connected to 
the electronic commutator in parallel, each phase being 
independently wound* The rotor configured of a permanent 
magnet has a predetermined number of polarities of 2, 4, 6, 

2 5 8, ...to meet the design of the stator. The commutation 
encoder has a cylindrical shape constructed in such a 
manner that a ring-shape plate is mounted on the edge of a 
round-shape plate. The encoder includes a sensing region 
sensed by a photo sensor and nonsensing region, the sensing 

30 region being formed by cutting the ring-shape plate to 
excite (n-b) phases. That is, the sensing region allows a 
phases among the n phases to be excited all the time. 

With the photo sensor, each phase has two photo 

5 
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sensors which operate in accordance with the commutation 
encoder. One photo sensor and the other photo sensor of one 
phase are placed in the angle of space between polarities 
of the rotor, being separated from each other* The photo 
5 sensors of each phase are sequentially arranged on the 
angle of space between phases . With the electronic 
commutator, each coil having multi-phases is connected to 
a predetermined number of full H-bridge, corresponding to 
the number of phases, and each of the two photo sensors of 
10 each phase is connected to a half H-bridge. The electronic 
commutator and each H-bridge are connected to power supply 
in parallel. According to the aforementioned configuration, 
the present invention accomplishes the constant-power 
brushless DC motor having continuous speed conversion and 
15 uniform efficiency. 

Fig . 1 is a block diagram of the constant-power 
brushless DC motor according to the present invention, 
which shows 5-phase stater, rotor, commutation encoder and 
control encoder which construct the rotor (stator and 
20 rotor) , controller and power supply system. For open loop 
operation, the motor is controlled by only pulse width 
modulation control without employing the control encoder or 
control encoder logic. For closed loop operation, the 
control encoder, control encoder logic and input buffer 
25 logic are compared with the pulse width modulation control 
logic, performing speed control or location control with 
pulse width modulation. The motor is controlled by only 
pulse width modulation without using variable frequency 
control or vector control, resulting in easy control of 
30 motor and simple circuit configuration. 

Figs. 2A and 2B illustrate the sensor of 5-phase 6- 
polarity motor. The commutation encoder and control encoder 
are externally fixed on one side of the shaft of the rotor 
placed outside the bracket on the back of the rotor, being 
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rotated with the rotor. The sensor board on which the photo 
sensors are placed is set on the circumference of the 
bracket. The sensor board is adjusted to be set to allow 
advanced commutation* The control encoder is constructed in 
5 a manner that openings (or slots) are formed in desired 
portions of the ring-shape plate to allow the photo sensor 
to emit pulses, as shown in Fig. 1 and 2A. Here, the size 
of the trenches and partition angle between them depend on 
the characteristics of speed control or location control of 

10 the motor. 

Fig. 3A illustrates the wrought silicon (steel) plate 
(or laminated plate) of 5-phase 6-polarity typed stator, 
constructed in such a manner that narrow slots are formed 
between winding slots. Fig. 3B illustrates the winding of 

15 the 5-phase 6-polarity stator . Each of five phases is 
independently wound in parallel, being wound in parallel 
for each polarity, constructing the stator. Fig. 4A 
illustrates a 6-polarity permanent magnet rotor. Referring 
to Fig. 4A, a bar type permanent magnet is inserted into 

20 laminated silicon (steel) plate which is combined with the 
dove tail type holder of non-magnetic hub, constructing the 
rotor . Fig . 4B illustrates the external rotor pan-cake type 
permanent magnet rotor, and Fig* 4C illustrates a slip ring 
type electro-magnet rotor. 

25 Figs. 5A and 5B illustrate the electronic commutator 

circuit of 5-phase 6-polarity motor. In configuration of 
the commutation encoder, the number of sensing regions, 
that is, light emission recognition parts, is determined 
according to the following expression. 

30 The number of sensing regions 

= the number of polarities of rotor/2 

Accordingly, the number of sensing regions in the 5- 
phase 6-polarity motor shown in Fig. 5 corresponds to 3. 
The width (angle of shaft) of sensing region is determined 
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by the following expression. 

The width of sensing region 

= {2n/ (number of polarities x number of phases) } x 
number of phases to be excited (°) 
5 Accordingly, with the 5-phase 6~polarity motor shown 

in Fig, 5, only three phases are excited to make the angle 
of shaft of sensing region 36°. Referring to Figs. 5A and 
SB, PA 2 connected to Ql and Q4 of half bridge whose one 
phase is excited and PA 2 connected to Q2 and Q3 of another 
10 half bridge whose one phase is excited are located at the 
same position of different polarities* Thus, when the 
circuit is electrified, PA X of one phase is located in the 
sensing region to emit positive pulse, turning on half 
bridge Ql and Q4 of Fig. 5A. This make the coil 
15 electrifying, and the coil looped by Ql and Q4 is excited. 
While the rotor rotates, turning~on interval of half bridge 
Ql and Q4 is identical to the width of the sensing region 
of the commutation encoder. That is, excitation interval of 
half bridge Ql and Q4 corresponds to shaft angle of 36°. 
20 When the shaft angle is next 24° (60° - 36°), PA X and 

PA 2 are placed in nonsensing region, turning off Ql, Q4, Q2 
and Q3 of one-phase half bridge. Then, PA 2 like as PA 2 turn 
on Q2 and Q3 according to rotation of the commutation 
encoder, to allow one phase to independently become 
25 electrified, starting the rotor. The photo sensors are set 
on the sensor plate of Fig* 5B, having interval of 
2n/ (number of polarities x number of phases) (°) . In Fig. 5B, 
for example, ten photo sensors are arranged, having the 
interval of 12°. The interval between two photo sensors of 
30 each phase corresponds to 2n/ (number of polarities of 
rotor). Thus, the distance between PA^ and PA 2 is 60°. 

As shown in Figs. 5A and 5B, three phases are excited 
but two phases are inexcited all the time in 5-phase 6- 
polarity motor. Accordingly, excitation interval and 
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inexcitation interval of each phase are determined by the 
following expressions . 
Excitation angle 
= n x (number of excited phases )/ (number of phases) (°) 
5 Inexcitation angle 

= n x (number of inexcited phases) / (number of phases) (°) 
Thus, the excitation angle and inexcitation angle of 
each phase of Fig. 5 are 108° and 72° , respectively. 

Fig. 6 shows pulse output of each photo sensor, 
10 direction of current input and delineation and interval of 
torque of 5-phase 6-polarity motor* The coil becomes 
electrified with current having the interval identical to 
the pulse transmitted by each photo sensor depending on the 
distance between the sensing regions of the commutation 
15 encoder, resulting in generation of torque. Thus, square 
and partial current wave is inputted and power of scheme of 
rectangular torque is outputted. Accordingly, three phases 
are excited and two phases are inexcited all the time in 5- 
phase 6-polarity motor shown in Fig. 5. Consequently, the 
20 sum total of torque corresponds to linear torque scheme. 

As shown in Figs. 5 and 6, the number of phases of the 
motor, which will be excited, depends on the distance 
between the sensing regions of the commutation encoder. The 
motor of the present invention solves all problems which 
25 occur in pole changing area. Specifically, the motor of the 
present invention is constructed in a manner that more than 
one of multi-phases are not excited to produce advanced 
commutation, resulting in smooth high-speed rotation. 

In the process of converting electric energy into 
30 mechanical energy by the motor, timing that the stator coil 
is electrified to be excited to allow active magnetic flux 
to generate magnetic motive force is delayed from timing 
that passive magnetic flux of rotor which rotates in high 
speed is operated . Accordingly, advanced commutation is 
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required to make the timings coincide with each other. Fig* 
7A illustrates 8-phase 6-polarity motor in which only five 
phases are excited and the distance corresponding to three 
phases inexcited is advanced-commutated. Fig. 7B 
5 illustrates 8-phase 6-polarity motor in which three phases 
are excited and the distance corresponding to five phases 
inexcited is advanced-commutated . The motor of Fig. 7A can 
be rotated faster than the motor of Fig. 7B. 



10 the commutation encoder logic performs electronic 
combination changing for each photo sensor together with 
advanced photo sensor depending on microprocessor, 
performing gradual advanced commutation to meet a desired 
speed. 

15 Fig. 8 illustrates the relationship between torque and 

speed of the constant-power brushless DC motor- As shown in 
Fig. 8, the DC motor of the present invention has constant- 
power characteristic. Furthermore, the DC motor of the 
present invention has CW and CCW capability and 

20 bidirectional operation. That is, when the commutation 
encoder logic in Figs, 1 and 5 performs electronic 
combination changing for dual photo sensors included in 
each phase, the motor smoothly starts and rotates from 
forward direction to reverse direction or from reverse 

25 direction to forward direction. When electronic combination 
changing of photo sensor is carried out frequently within 
5/1000sec, bidirectional operation is easily activated. The 
DC motor of the present invention also has linear motor 
function. Specifically, ideal linear motor can be realized 

30 when the stator of motor is configured of linear type and 
its rotor is constructed .to operate linearly. 

According to the present invention, narrow slot of the 
stator removes collision of magnetic flux which is 
generated when the coil of each phase is electrified. 



Furthermore, in construction of very high-speed motor, 
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improving the efficiency of the motor. There is no current 
loss and uniform electrification is carried out when the 
coil is in electrified, resulting in motor without torque 
ripple and controller with stability. Furthermore, the 
5 stator is parallel-wound by phases and polarities to allow 
the motor to produce a high power with a low voltage* The 
stator ' s parallel winding enables automatic production of 
motor, reducing the cost and making mass production 
possible ♦ 

10 Moreover, since magnetic flux is concentrated on the 

rotor area, passive magnetic flux of the rotor corresponds 
to active magnetic flux of the stator, realizing high-power 
motor using permanent magnet rotor. The surface of the 
rotor is machined to minimize empty space, improving the 

15 efficiency of the motor. Because there is no limitation in 
the number of polarity, size, shape of the rotor, long drum 
type or pan-cake type motor can be designed unrestrictedly 
for purposes. The rotor is assembled into the motor to 
allow automatic production, reducing the cost and enabling 

2 0 mass production. 

Meanwhile, in commutation motors, motors using full 
sine wave or full square wave generate brake torque, back 
electromotive force (EMF), reactance (inductive reactance 
and capacitive reactance) and harmonic wave in pole 

25 changing area, so as to bring about iron loss and copper 
loss in the motor, impacting the controller. Furthermore, 
heat generates in the motor, to require cooling system and 
deteriorate its efficiency. However, the motor of the 
present invention does not apply current to the phase which 

30 is placed in pole changing area, to solve the above 
problems , eliminating necessity of cooling system and 
improving the efficiency of motor. 

Moreover, partial square wave maximizes rms torque 
capacitance and peak torque value. Thus, the motor becomes 

11 
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compact and its efficiency is improved. Furthermore, The 
controller does not require cross fire prevention device, 
to simplify its circuit with stability, improving 
reliability and reducing the cost. The magnetic flux 
5 densities and permeability of the stator and rotor are 
identical because they are configured of the same material, 
silicon steel plate. Thus, characteristic of relation 
between current and torque is perfect, and characteristic 
of relation between current and speed is also excellent. 

10 This allows the motor to produce constant-power, resulting 
in uniform efficiency for all speed ranges. 

The torque of conventional motor is sinusoidal torque 
scheme or trapezoidal torque scheme, causing torque ripple. 
The motor of the present invention applies partial square 

15 wave to the winding coil of each phase, to allow each phase 
to realize rectangular torque scheme, the total torque 
becoming linear torque scheme. Accordingly, the motor 
according to the present invention has no torque ripple and 
smoothly starts and rotates. Furthermore, with the 

2 0 constant-power brushless DC motor of the present invention, 
while b phases among n phases are inexcited, advanced 
commutation is performed for the distance corresponding to 
the b phases inexcited. Therefore, the present invention 
realizes the constant-power motor having continuous speed 

25 conversion and uniform efficiency. The motor carries out 
electronic neutral commutation according to the 
microprocessor, to perform smooth CW-CCW control, 
bidirectional control with high speed, and smooth position 
control . 

30 It will be apparent to those skilled in the art that 

various modifications and variations can be made in the 
constant-power brushless DC motor of the present invention 
without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention 
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cover the modifications and variations of this invention 
provided they come within the scope of the appended claims 
and their equivalents . 
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WHAT IS CLAIMED IS: 

1. A constant-power brushless DC motor, comprising: 
a stator which is wound in parallel by phases and 

polarities and configured of n multi-phases, each of the 
5 winding coils of the stator which are not connected with 

one another is connected to each of n full H-bridges, n 

full H-bridges are connected to a DC power supply in 

parallel / 

a rotor having a predetermined number of polarities, 
10 which is required to concentrate magnetic flux on 
excitation area; 

a commutation encoder including sensing regions and 
nonsensing regions, the commutation encoder being 
externally set to one side of the shaft of the rotor; and 
15 two photo sensors set to each phase, the two photo 

sensors being connected to half H-bridge of each phase, to 
turn on/off the half H-bridge, the distance between the 
sensing regions of the commutator encoder is determined to 
allow a phases among n phases to be excited all the time, 
20 the a photo sensors recognizing the a phases excited* 

2* The motor as claimed in claim 1, wherein the 
stator has narrow slots to remove cancel phenomenon, 

25 3. The motor as claimed in claim 3, wherein the 

number of phase among the n phases, which will be excited, 
is determined by the distance between the sensing regions, 
the distance between the sensing regions being determined 
through the following expression, 
30 distance between sensing regions 

= (2n x number of phases to be excited) / (number of 
polarities of rotor x number of phases of motor) (°) 

the number of sensing regions in the commutation 
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encoder being determined through the following expression, 
number of sensing regions 
= (number of polarities of rotor) /2 

the distance between the photo sensors on a sensor 
5 plate being determined by the following expression, 
distance between photo sensors 

= 2n/ (number of polarities of rotor x number of phases 
of motor) (°) 

among the n phases , a phases being excited but b 
10 phases not being excited all the time, 

4* The motor as claimed in claim 3, wherein b>l, b 
corresponding to the number of phases inexcited. 
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FIG.7A 
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